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ABSTRACT 

The Position Analysis Questionnaire (PAQ) is a 
structured job analysis procedure that provides for the analysis of 
jobs in terms of each of 187 job elements, these job elements being 
grouped into six divisions: information input, mental processes, work 
output, relationships with other persons, job context, and other job 
characteristics. Two cluster analysis procedures were used in the 
clustering of jobs on the basis of data from the PAQ. The BC-TRY 
program was carried out with the 14 overall or general job dimensions 
as applied to a reasonable varied sample of 3,700 jobs and resulted 
in the identification of 33 job clusters. The CODAP (Coordinated 
Occupational Data Analysis Program) was based on the scores on 21 of 
the divisional job dimensions for a sample of 800 jobs, and resulted 
in the identification of 45 clusters. The differences in the results 
itay be due to the differences in the nature of the job dimensions 
used in the two instances, rather than being associated with the 
clustering procedures as such. The 95-page appendix contains the 
tables of data (15 pages) and line graphs for the job clusters 
resulting from the two programs. (Author/AG) 
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Over the years various types of job classification systems have 
been developed and used for a variety of purposes. Ainong the most 
widely used systems are those of the United Statas Bureau of the 
Census for reflecting the occupational characteristics of the labor 
force, and that used by the United States Training and Employment 
Service for the purpose of classification of applicants for jobs and 
of positions available. Job classification syst.ras have alsob£>.en use4 by 
industrial organizations, such as for the establistment of rates of 
compensation, and by vocational and counseling agencies, for the 
purpose of providing counselees with some insight into various related 
fields of work. In the case of most job classification systems that 
have been developed the classification catergories, sub-classes, and 
in some instances sub-sub classes, have typically been based on the 
judgement of those responsible for the system in terms of the 
structure that is judged to be most appropriate for serving the pur- 
poses of the system. Individual jobs that have been grouped to- 
gether in various classes and sub-classes typically have been sorted 
or grouped on the basis of judgements of their job similarities and 
differences in terms of the basis of the classification system. The 
use of various classification systems in certain contexts probably 
is some reflection of the fact that such systems have been reason- 
ably satisfactory in serving their intended purposes. 

Although most classification system probably are of an a priori 
nature, there have been various efforts to develop job classification 
systems on the basis of statistically-determined relationships between 
and among jobs. Such approaches would be predicated upon the use of 
certain common "units" of analysis of jobs that provide for chara- 
cterizing jobs either in terms of quantitative values on each such 
"unit," or in terms of the presence or absence of specific character- 
istics. The values associated with these units in the case of in- 
dividual jobs might in some instances be based on reasonably objective 
data (such as observations or film-records of work activities) or on 
the basis of judgements (such as ratings of the "importance" of some 
human attribute to performance on various jobs. 

It would seem that for certain purposes the formation of grouping 
of jobs based on statistical analysis of similarities of» job character- 
istics could be very useful. The range of such uses covers the con- 
ventional functions involved In personnel activities, such as personnel 
selection and placement, training, personnel evaluation, job evaluation, 
ate, and in vocational couseling. 

The statistical grouping of jobs to form job families la pre- 
dicated on two primary considerations, namely the basis for the group- 
ing, and the method of grouping 
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Bases for Grouping Jobs 

Jobs can of course be characterized in terras of any of a number of 
different types of descriptors (McCormick, 1974). Among such possible 
descriptors are the tasks or activities that are performed, the "human 
behaviors that are involved in the work activity 2s (such as sensing, 
psycho - motor activities, etc.), and the human "qualities" that are 
relevant for successful performance (such as arithmetic reasoning, 
finger dexterity, personality characteristics, etc.). In the forma- 
tion of job families for any pat'ticular purpose, obviously the de- 
scriptors that are selected for use should be those which, if actually 
used in the grouping of jobs, would result in groupings ttiat are suit- 
able for the purpose in mind. The use of task inventories by the 
United States Air Force, for example, has provided for the identifi- 
cation of job types" which reflect similarities in the combinations 
of work activities that are actually performed by personnel in the 
Air Force. (Morsh, June 1966). In turn, the study carried out by Mc- 
Cormick, Finn, Scheips (1957) was based on ratings of the personnel 
requirements" for jobs, and the resulting groupings of jobs then re- 
flected groupings of jobs that were similar in the kinds of personal 
qualities required for successful performance. 

There is of course no single basis for the formation of job 
families that could be expected to serve all purposes. Rather-, the 
basis for any such grouping (as reflected by the descriptors that 
are used in the grouping process) needs to be selected to serve the 
purposes in question. In this regard, however, Thorndike many years 
ago (1953) raised the provocative question of "Who belongs in the 
family?' Although the techniques, of job and occupational analysis 
and of statistical manipulations have been Improved during the inter- 
vening years, such developments provide no solid answers to the ques- 
tion Thorndike raised, which deals more with the logic that would be 
involved in making judgements about the appropriate bases for bundling 
jobs together for the purpose at hand. 

Statistical Methods of Grouping Jobs 

There are various procedures that have been used or that could be 
used in the grouping of jobs. These include factor and principal com- 
ponents analysis and various types of cluster analysis procedures, along 
with other multi-dimensional procedures. In the use of factor and prln-' 
ciple components analysis procedures a Q-type analysis would be the 
type that would result in groupings of jobs on the basis of the vari- 
ables used. Such a procedure was used, for example, by •tfemphifl in the 
case of a sample of executive positions. 

In comparing the possible relevance of factor and principai 
components analysis procedures, as contrasted with various clustering 
procedures, an argument can be made in favor of some clustering approach 
since it takes into account the "elevation" of the variables that 
characterize the prof ile. far. any given case, as well as the "profile" 
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Itself. In case the interrelationships between individual jobs are 
re£lecte4 by a 'Coefficient cf correlation (as in the case of factor a 
principal components analyses) one can have a very high correlation 
between, let us say, two positions, but one might have higher values 
generally acros:^ the several variables U»e., a descriptor) where- 
as the other migi^t have systematically lower values. Most clustering 
procedures, on tht other hand, are based on some index of similarity 
between pairs of jobs that does take into account the comparative 
"elevation" of the profiles. 



There is one special problem however, in connection with the use 
of at least certain clustering procedures, that is determination of the 
number of clusters to use. This is, for example, a special problem in 
connection with the use of the hi».rachical grouping procedure devel- 
oped by Ward (1961). This method provides for the grouping of jobs ac- 
cording to prof ire similarity in such a way that the . number of groups 
is reduced by onu in each of a series of iterations. Thus, with a 
given number of jobs, one starts with N groiips (one job in each group), 
then proceeds to N-1, N-2, N-3, etc., to one group (in which all cases 
are put together). There presumably are no definitive guidelines for 
determining the number of clusters that would be most suitable for the 
purpose at hand. 

BACKGROUND OF PRESENT STUDY 

The present study is a part of a broader research program in- 
volving the use of a structured job analysis questinnaire called the 
Position Analysis Questionnaire (PAQ). The PAQ includes provision for 
the analysis of jobs in terms of 187 job elements that are organized 
into the following 6 divisions: (1) Information input, (2) Mental 
processes, (3) Work output, (A) Relationships with other persons, (5) 
Job context, (6) Other job characteristics. For most job elements a 
six-point rating scale is provided for use in rating the relevance of 
the items to any given job. There are different types of scales, such 
as importance, frequency, and :-ime spent, and certain special scales. 
The scale used with any given job element is the one that is considered 
to be most appropriate for that job element. In the case of a few 
elements (those relating to the work schedule and the job context) a 
dichotomous scale is used to indicate whether the element does or does 
not app,ly to the job... 

A series of principal component's analyses were carried out with 
data from a reasonably representative sample of 3700 jobs* separate 
analyses being carried out with the job elements within the separate 
divisions (with two such analyses being carried out for the elements 
in Division 6, these being done separately for the job elements for 
which the six-point rating scale is used versus the dichotomous scale)* 
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In addition, a principal components analysis was carried out with the 
entire pool of job elements (excluding certain ones such as those that 
were of a "write-in" nature) , 

These analyses resulted in the identification of 30 components 
based on the "divisional" analyses and 14 based on an overall or gen- 
eral (G) analysis, (Marquardt and McCormick, Report No, 1, 1973{ 
Marquardt and McCormick Report No. 5, June 197A) . These are referred 
to as job dimensions. 

On the basis of previous studies with PAQ-based data, there is 
substantial evidence to indicate that such data might be used as the 
basis for the establishment of the job component validity of tests 
(i.e., the establishment of aptitude requirements directly from job 
data) without the need for conventional text validation. In addition, 
such data seem to be potentially useful for establishing compensation 
rates for jobs, thereby possibly eliminating the conventional job 
evaluation procedures. 

In part because of evidence of the potential utility of the PAQ 
for such purposes, it would seem that the PAQ might serve as the basis 
for grouping jobs into job families, with the thought that such job 
families might have certain practical utility. Such families concel- 
vably ctuld be formed of those jobs which have reasonably similar pro- 
files of job dimension scores. Given such job families, each of which 
hopefully would be reasonably homogeneous, it would be conceivable 
that one could determine separately the profile of aptitude require- 
ments for the jobs within any given family. If such a procedure were 
possible, and if the aptitude profiles so identified would be reasonably 
valid for the jobs within any given family, it would then be possible 
with a new job to compare its PAQ pr( file to those of the various 
families in order to allocate it to the family with it most nearly matched. 
In such a case one could then apply to that job tlie aptitude profile for 
the family i»/ question with reasonable assurance that the profile would 
have acceptable validity for the purpose of personnel selection for the 
job in question. Similarly, it would be conceivable that the com- 
pensation rates for jobs in individual families might be found to be 
reasonably similar. In such a case it would then be possible, in a 
similar fashion, to match a job to a family and to apply to it a com- 
pensation rate vrti.ich was appropriate for that job family. Other 
possible applications- of such job families come to mind as well, as In 
vocational counseling. 

This study was then directed toward the use of PAQ based data as 
the basis for the identification of job families* 

In this Investigation two separate studies were carried out, qne 
Involving a hierarchical grouping technique as the basis for the cluster- 
ing of jobs, and the other involving the BC-TRY cluster analysis procedure 
(Tryon and Bailey, 1970) . 
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STUDY 1: JOB CLUSTERING WITH THE BC-TRY PROGRAM 



One of the clustering procedures used was the BC-TRY cluster an- 
alysis procedures. This consists essentially of two phases (Tryon and 
Bailey, 1970). The first phase, a V-analysis, consists of discoverin^i 
the general properties of "objects," and the sv'.cond phase, an 0-type 
analysis, consists of the discovery of the general types into which the 
"objects" can be classed. 

Sample of Jobs 

The jobs used in this procedure consisted of the total sample of 
3700 jobs used by Marquardt and McCormick (Report No. 4, June 1974) in 
a series of principal components analyses. This sample was relatively 
representative of employed workers in the labor force in terms of 
major occupational categories. 

Job Dimensions Used 

One of the principal components analyses carried out by Marquardt 
and McCormick (Report No. 4, June 197*5) was an "overall" or "general" 
analysis, in which 168 of the job elements of the PAQ were pooled to- 
gether. This resulted in the identification of 14 (G) principle com- * 
ponents, (job dimensions). The scores of the 3700 jobs on these 14 
job dimensions served as the input to the BC-TRY program. Then 14 
job dimensions then comprised the V-analysis data. (The names of these 
14 dimensions are given in Appendix A). 

Execution of BC-TRY Program 

The application of the 0-type analysis of the RC-TRY program was 
carried out by Peter Lenz, Portland, Oregon. 



RESULTS 

The program resulted in the identification of 33 job clusters. 
These clusters are described primarily in terms of the mean scores on 
the 14 job dimensions and of the variability of the scores in these 
dimensions. The profiles of the clusters are given in Appendix B» the 
profile for each cliister representing the mean values on the 14 job 
dimensions. The standard diviations of the mean job dimension scores 
are also given with the profile for each cluster. 

In addition an index of homogeneity (H) is given for each Job 
dimension for each cluster. This is a quantitiative index of the 
amount of similarity of the values on each dimenaion* If th6y were 
all identical the U value would be 1«00« The index Is derived by the 
following formula (Tryon and Bailey)} 
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I variance of grou p 

H (homogeneity) A/ 1 total variance fo: 



total variance for all jobs 

The hierarchical grouping portion of the CODAP program has been 

adapted under the direction of Dr. William J. Cunningham, North 

Carolina State University, for use with occupational data such as that 
resulting from the PAQ. 

STUDY 2: JOB CLUSTERING WITH CODAP PROGRAM 
The other procedure involved in the development of job families 
was based on a hierarchical grouping technique developed by Ward (1961). 
As indicated earlier, this procedure is based on an index of job sim- 
ilarity between all possible pairs of jobs, and by an iterative process 
the jobs are formed into groups ranging from N down to 1. This pro- 
cedure has been incorporated in the Comprehensive Occupational Data 
Analysis Programs (CODAP) of the United States Air Force for processing 
task inventory data. 

Job Samples 

The jobs used in this clustering procedure were part of a sample of 
3700 jobs used witb the BC-TRY program. Since the capacity of the 
program was limited to a sample of 2,000, and since the computer costs 
rise exponentially with numbers of cases, a subsample of 800 jobs was 
selected from the 3700 jobs. 

Job Dimension Used 

In this study 21 of the 30 "divisional" job dliaensions were used, 
these being the ones which were considered to be potentially more re- 
levent as the basis for the grouping. (The names of these job dimensions 
are given in Appendix A) . 

Execution of CODAP Program 

The CODAP program requires the use of an index of similarity of the 
profiles of each pair of cases (in this instance for each pair of the 800 
jobs). For this purpose a d^ index was used. The execution of the pro- 
gram was carried out under the direction of Dr. William J. Cunningham, 
North Carolina State University. 

RESULTS 

Since the hierarchical grouping portion of the CODAP program is an 
iterative one, and since there are no general]v recognized objective 
criteria for relecting the "optimum" iteratlun, the investigator must use 
his Judgement in making such determination. In the present instance it 
was considered desirable, in terms of the possible future use of job 
clusters, to have a reasonably limited number, compatable with the addi- 
tional desirability of having each cluster include job* 

ERJC 13 



7 



that are reasonably homogeneousi In making such a judgement with the 
data from this analysis^ listings of the jobs that formed the clusters 
were used. 

On the basis of an examinatf.ion of the jobs that fell into the 
various clusters at various iterations, it appeared that the interation 
at which ^2 clusters were formed would reflect a reasonable com- 
promise between the contradictory objectives of having a small number 
of clusters and still having each cluster represent what was con- 
sidered to be a relatively homogeneous groups of jobs. 

The profiles of these 42 clusters are given in Appendix B, along 
with the means of the job dimension scores that characterize each 
profile, the standard deviations of those means, and the homogenuity 
(H) values. 



DISCUSSION 

In the case of the job clusters resulting from the two procedures 
used, no effort was made to label the clusters, other than by a com- 
bination letter (T for the BC-TRY clusters, and C for the CODAP cluster) 
followed by a number (1, 2, 3, etc.) . ^ . , J'. 

The ultimate evaluation of the job clusters developed by any given 
procedure would have to be in terms of some judgement regarding the ex- 
tent to which they might serve their intended purposes. The primary 
objective in developing these job clusters was that of ultimutely 
using them as the possible basis for the establishment of apititttde re- 
quirements for individual jobs. The evaluation of the suitability of 
the clusters for this purpose would depend essentially upon the homo« 
geneity of the actual aptitude requirements of jobs that fall in the 
various clusters* (A planned continuation of research with the PAQ 
hopefully would result in some data that would shed light on this) . 
A secondary objective relates to the possible use o£ job clusters as 
the basis for the establishment of compensation rates for jobs* The 
fulfillment of this objective would depend similarly upon the homo- 
geneity of rates of pay for the jobs and the various clusters, (Here, 
again, further planned research might result In data that would con- 
tribute to the evaluation of job clusters for this purpose}* . . •. 

In the absence of organized data to serve either o£ these objectiveSi 
a present assessment of the job clusters must be based in part of. the 
computer j'^ttt-put available for the clusters, such as the^ean job dtoi^ . • •'r 

enslon scores of the jobs in each cluster, the standard dj^iatipn^ 6£j)^^^ 
those means, and t;he homogenuity (H) values* In addition^ someiyfi^di^'i^v^l ;.,>^ , 
ment can be made the basis of the jobs that fom the nlustevs* - ; 
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A comparison of the mean values of the job dimension scores of the 
clusters generated by the two procedures indicates that there is more 
RP^'inv"- '"^^^ ""^^"^^ clusters resulting from the 

fiofLnJprnf'^h ^K^'"" ^^^^l procedure. Since the job dimen- 
sion scores of the jobs are in standard score or (with a mean of zero 
and a standard deviation of about 1) the means of the scores on any 
?irSr^TPv^^"! compared with those for other dimensions. 

The BC-TRY clusters show, for example, more such mean values about 1.00 
(or at values just below that, such as .90, .80 or .70) than in the 
.wfr' program.^This suggests that the BC-TRY 

clusters by-and-large are more "discriminating" than the CODAP clusters 
in that the profiles are more easily characterized in terms of several 
dominant dimensions on which the jobs in each cluster scored high. 

.u J^^nlJ^'^i* standard deviations and homogeneity (H) values for 
the BC-TRY clusters generally reflect less variabiliiy for the jobs in 
each of the clusters than did the CODAP clusters. In this regard, the 
overall mean H value (for all clusters) was: regara, the 

.75 for the BC-TRY clusters andl 

.45 for the CODAP clusters, thus confirming this difference. 

Subsequent to the completion of the CODAP clustering procedures Dr 
Cunningham at North Carolina State University in a persoLi comminLatlin 
C1974] reported that they had made a comparison of various "distance" 

ison 1^ II ri'' P^S^^^""' 0" the basis of his compar- 

ison in was considered that the d^ index was not as appropriate for use 

lap'o^a coeff?Li2^%'' °f ^"^^^^ '^'^ as pr Lent over- 
in^M. oH^nf, u° f Since the CODAP clusters reported 

accSuntsIn narf L''?h' t ^''^ ^''^'^'^ that ?his 

accounts in part for the lack of homogeneity in the CODAP cluatera ah 

contrasted with those derived from the BC-TRY program. The resuU^ 
should be interpreted with this in mind. results 

... connection with the various job clusters, several observations 
are in order. For example, a number of the job Clusters seem to be 
characterized dominantly by a limited number of job dtoensi^.ln that the 
mean scores on only a few dimensions deviated markedly "or below, 
the central range of mean dimension values for all lobs, ll oVhnr tZL 
0? Ill ZVLllZ'''^ ?f '"^^ sco'ref o^sev^ra" iZ'' 

serve as discriminators" of the dimensions. Although the BC-TRY 
Clusters generally have m ore job dionensions with higher mean vILs than 

tnJftiJt the nature of the f omula for computing homogeneity. It Is 
possible to get a negative value. It was decided, however! foi IL 

alsLn a°H.f ''''i'' 'V'^''' P^^itlv; values ind So 
assign a value of zero for all others. This only happened once In 

CODArclu°« J«' ''''''''' repeatedly In the'cafe of the 

CODAP clusters. These average values reflect this policy. 

IS 
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do the CODAP clusters, the same pattern applies to the CODAP clusters but 
in more moderate degree. Thus, in reviewing the profiles for individual 
clusters it is suggested that the reader might look at the job dimension 
values that are particularly high or particularly low to get a "feel" 
for the dimensions that tend to earmark the individual clusters, Further, 
within each of the two sets of the clusters there are certain clusters 
that tend to have relatively similar profiles in job dimension scores in 
terms of at least certain of the dimensions, but that differ appreciably 
from each other in terms of only one or a very limited number of the 
dimensions. 

It should also be noted that, although the mean values on the 
different dimensions tend to characterize the clusters, the variability 
of the job dimension scores on certain of the dimensions are in some 
cases rather great. This is reflected by the standard deviations 
(the higher standard deviations of course indicating greater variability) 
and by the homogeneity (H) values (the lower scores indicating greater 
variability). The implication of this is that the profile of the 
dominant job dimension scores that characterize a given cluster is not 
a universally applicable profile for all of the jobs within a cluster. 
In other words, on certain of the dimensions the jobs within a cluster 
are more variable than they are on the dimensfions which presumably 
have served as the dominant basis for the identl/!ication of the • 
cluster. 

It should be noted that thp. differences in the results from the 
BC-TRY and CODAP analyses are not necessarily the consequence of the 
procedures as such, but may rather be attributed, at least in part, to 
the nature of the job dimensions used as the input data. Those used in 
the BC-TRY program were the overall or general (G) dimensions, where-» 
as those used «ith the CODAP program were the "divisional" dimensions 
(these generally being characterized by job elements of the same general 
"class," such as input, mediation and output activities). 

In connection with clustering procedures generally, one additional 
reflection will be made, this being admittedly an impression without any 
supporting data to back it up. In the typical clustering procedures (as 
those used in this study) the variables used (in this instance job dim- 
ensions) are given equal statistical weight as the basis for the 
grouping of jobs lnjt.o the clusters. It is suggested that if the "truth" 
were known, it might be that certain variables (in this instance job 
dimensions) should receive more weight or importance in the clustering 
than others. However, the basis for any such weighting of course 
would present a serious problem. 
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An examination of many of the jobs that fall within the individual 
clusters seems generally to make rational sense, but at the same time, 
at least in certain of the clusters, there are a number of jobs that seem 
subjectively not to "fit" with the jobs which tend to characterize the 
cluster in general. These seem to fall into two general classes. In 
the first place, although some combinations of jobs seem to represent 
strange bedfellows in terms of the overt job-related activities that 
are involved, it should be recalled that the basis for the clustering 
is in terms of job dimension scores, In this regard, jobs that involve 
rather obviously different kinds of overt behaviors might still have 
job dimension scores that are reasonably comparable. This kind of 

grouping is probably to be expected since the clustering process re- 
sults in the reduction of a large number of jobs into a seasonably 
limited number of classes, with those with relatively similar job 
dimension score profiles falling into the same cluster. 

■ In the second place, however, there are certain clusters which 
include jobs that might be thought of as distinct odd balls, and it 
would be difficult to envision them falling within the same class as 
the other jobs. A ready explanation for this is not immediately 
apparent, although in certain instances this could be a function of 
the initial PAQ analysis for such jobs. (In this regard, it should 
be noted that many of the jobs were analyzed by single analyses, who 
may not have had much experience with the PAQ, and therefore may have 
misinterpreted certain of the job elements, resulting in unreliable 
analysis). 

As indicated before, the ultimate test of any job clustering 
would depend upon its ultimate use for certain practical objectives. 
It is probable that subsequent planned research efforts will at 
least provide partial inklings about the utility of clusters developed 
by the two procedures used in this particular study. 
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Job Dimensions Used With BC-TRY Program 



JG- 1 Decision/Coiumunication/Social Responsibilities 

JG- 2 Envlronip.ental Demand s/General Body Control 

JG- 3 Equipment/Machine Operation 

JG- A Ivuvironmental Awareness 

JG- 5 Manual Control Activities 

JG- 6 Office/Related Activities 

JG- 7 Evaluation of Sensory Input 

JG- 8 General/Public Related Personal Contact 

JG- 9 Use of Technical/Related Materials 

JG-10 General Physical Activities versus Sedentary Activities 

JG-11 Hazardous/Personally Demanding Situations 

JG-12 Attentive/Vigilant Work Activities 

JG-13 Routine/Controlled Work Activities 

JG-14 Supervision/Coordination 
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Table 2 

Job Dimensions Used with CODAP Program 

Jl- 1 Perceptual Interpretation 

Jl- 2 Evaluation of Sensory Input 

Jl- 3 Visual Input from Deices/ Materials 

Jl- 4 Input from Representational Sources 

J2- 6 Decision Making 

J2- 7 Information Processing 

J3- 8 Manual /Control Activities 

J3- 9 Physical Coordination in Control/Related Activities 

J3-10 General Body Activity versus Sedentary Activities 

J3-11 Manipulating/Handling Activities 

J3-12 Adjusting/Operating Machines/ Equipment 

J3-13 Skilled/Technical Activities 

J3-14 Use of Miscellaneous Equipment/Devices 

J4-15 Interchange of Ideas/ Judgements/Related Information 

J4-16 Supervisory/Staff Activities 

J4-18 Communicating Instructions/Directions/Related Job Information 

J4-19 General Personal Contact 

J5-23 Personally Demanding Situations 

J6-24 Attentive Job Demands 

J6-25 Vigilant/Discriminating Work Activities 

J6-26 Structured versus Unstructured Work Activities 



15 



BEST COPUMIUBU 



H 



g 
to 

§ 



(0 
(0 



CO 

d 
o 



43 

CO 



a 
u 

0 
(0 

d 
o 

•H 

g 
I 

o 



0) 

d 

d 



g 



eg 



00 



0) 



O 



eg 



in 
ir\ in 



ON o r-* 

eg <r c3> 



eg rH 

if) so 



so C< 



rH VO (N 
iH m W 



K m CO 
ro cn 



00 »;f cvj 
eg m 00 



m M o 
vo <J" o> 



o^ K o 
*t m 00 



00 00 

in <f CO 



vo in 
o m 00 



O m 
fO o 
• « • 



« w 



r> 

m .n r-^ 



O O ON 

<T 



m ON 
ei CO rn 



m e»i 
CO m CO 



\C <f 

ei ON 



ON tn 
iH so 



so m (n 
<n so 



f-i eg 00 
cn 



CO ro <n 
i/> m 00 



m K 

CO o 



00 O M 
CM VD 



e»i H o 

rH 



O CO CO 
*;f 1*% ^ 



oo m €0 
Ch vf 00 



eg 



CO f*-i 



<^ in 00 



en VO iH 
*<r 00 <r 



c^j e^ vo 

n VO 



vO CO o 

H CO 



O ON 



<t »n 
<f 00 <r 



O VO 

ON m 00 



CO cn co 

H 00 -^f 



VO iH i;> 
H tn CO 



eg o 
K n CO 



in <f ^ 
eg CO m 



H o 

v6 



f-t H O 
K ^ ON 



>J S » 



CO m 
ON in r*. 



tn l/^ n 
in CO 



ON ON CO 

m u** r% 



O^J CO \o 

«-i vo 



C4 tn *;f 

m VO tN. 



o e»i ON 

vD 



CO \£> 
O VO K 



fs. rH 

eg m 00 



Q\ in »^ 
o m co' 

• 4 « 



I 



vO sf vO 

m VO 



VO fH VO 
H VO h 



K 

<t Sf 00 



in o 

Nf Vj- ON 



m 00 
rn CO 
• • • 



>rf » to rtj 



•<f 



r< r-H li'^ 

n so M-> 



eg 0;i rH 

o in CO 



CO 



CO O ON 



m o 



H fH K 

o CO m 



en m 
eg VO 



rH Vf ON 

O Sf 00 



CO 00 . - 
VO m 



rH 00 

eg 00 



M 00 K 

00 m 



O ON 

tn VO 



5> eg rH 
ch sf «^ 



VO 00 
K sf CO 



u 

Cf) I/) 



sf 



o c^ 



eg o 



o m CO 



eg fn _ 
n 00 m 



eg 

00 VO r** 



00 sf m 

rH VO 1^ 



sr O rH 

sf sr ON 



CO 00 vO 
ON sf CO 



e^ m 
CO m 00 



eg VO N 

O VO h 



ON CO ON 

eg VO 



rH eg ON 

rH \0 



sf M O 

M sf ON 



(/) so 



e»l ON *;f 

m in fM 



r< 00 

eg sf 00 



CO fH K 

e4 VO r% 



CO rH 

o m €0 



00 03 H 
CO vd f^' 



Q vf VO 

eg vc K 



m o 00 

^ VO K 



VO CO NT 

m CO wN 



O On CO 
CO m 



•It o\ 

O Sf CO 



ej O m 
m m 00 



o <t 
eg VO K 



sf sf O 

VO Sf ON 



N K 

N sf 60 
• * • 



sf m CO 
vf m 



o m CO 
H m 00 



00 eg 

CO VO 



m ON K 

sf Sf 00 



sf e< 

vO VO 



00 00 rH 

Sf m 00 



sf eg 
m vD f*- 



moo 
eg fs, fs. 



CO CO VO 
Sf 00 



VO O VO 

f 1 m 00 



eg en sf 
ON m «o 



N N <h 
O VO fs, 



eo O H 
fH rn 



M t-t Sf 

o to 0> 



m ON CO 
m 



eg fo 
vc^ »s 



eg ON 00 
CO m en 



sf 1^ , . 
eg tn 00 



VO sf sf 
O VO 



O O ON 

eg 00 m 



5; m Sf 

O VD 



O K 

VO sf 00 



00 o 

sf VO 



N <n 
H VO 



H VO eg 

tN VO K 



O CO 00 

rsi vo 



ON H NO 

1^ m CO 



3 



^ en 



(0 



3 



I 

4.1 

II II 



» 

II 



22 



16 



J5 ^9 



O fN CO 

vT 



vO C> rH 

vo 



S ^i"^; o r% 
vo inoo, <r lo 
• • 'i • • • 



I 



I 



•-4 OvC 

♦ • 



C>l CO 



O (SJ vO 

<s r*. vc 



00 H O 
(VJ 



m H o 
fo 
• • • 



« • • 



i 



o m 



\p cN m 
o in 



CO <f <f 

o r>. 



I 



0> --T m ,* H C7> O 

<n m CO ^^'i CO 



*.t m CO 

f^J \0 fsi 



^ 3 o 
m 00 



<r O v:? 

vO CO LO 



CO m 



m o 
o 



o 



as 



m CO 



CO st 



^ fl^ 
o ^ 
• * % • 



I 



in 

o ^ 

* ♦ ♦ 



0> O OS 

CO tn 



O <Tk 
m <f CO 



O CO C7> 
<f <f C;3 



CO 

CO CO 



H 

m CO o\ 



CO CT^ 

m CO 



o vo «H 
CO m 00 



vo coo 



CO^i- 
CO o> 



JO COhH 
M <f CO 



O 



I 



CO in 



in 00 

CO so 



o o o 

1^ 1:; 

• • • 



^ m 
<f o 



VO 00 
rs VO 



O CO 
^:f CO 



t:^ CO 
<f r-. 



o\ \0 



VD VO 



O H 

VO sO 



H vf 
r-* vO 
♦ • . 



H m 

ON 60 m 



vO H 
m S 

• ♦ • 

I 

• * 

M :gj W U1 
U 



in 



O CO 

y> in 



C7> o 



CO H 

CO m 



m VO (SJ 

o in CO 



O vO <f 
00 ON 



0> CO o 



vO in jnr* 

H CO 



vO fNi CO 



o 

O sf 



CvJ CO (^ 

CO m 00 



f> <f o 
• • • 



I 



f*^. H vO 

H m 00 

• • i 



00 vf vf 

I 

CO w 



H VO 



St 



H CO 
CO vO 



CO VO 



covo fsl 



o in 
<Min to 



COCO (« 



JNICO O 



#HvO 

♦ • * 



(VJvO S 
I 

Ovo ICI 



VO 

^> 00 
I 



(A in 



o 
a (0 



s f CO 

fo m 



o o 

O VO 



9^ 



H m 
o vo 



VO 

<>4 m 



00 



<t in 



VO H in 



CO vO 



<S CO 
CO 



VO O (M 

<f m S 



H O 



O CO o 



I 



Si2 ^ 



I 



^ <^ ro 
com S 



M is; 

o; 

(/) vO 



CO VO , 



•X> CO 
H vO 



VO CO in 



o o 

O VO 



H CO tsj 



CO VO 



fO 



f^CO VO 



I 



VOCO ^ 
com S 
• • • 



I 



S3S 



I 



I 



U 
iJ 

SI H 



» @ » 



u 
O 



17 



O C/5 



CO 00 



m vt 
O CO 



O 

iH so r^^ 



in 
O so 



ou r-* CM 

iH vO 



CO vO h"- 



rH <r <io 
n >3* CO 



o 

in m CO 



vo in CO 



ON f-^ 

CO in CO 



H r«i 

in 99 



00 vO 
CM vo 



iJ 

w o 
a 



O ol 

in 



^4 CO 

rH "-T CO 



n H f>» 
r> r> vD 



<if ^ 

in vo 



<r in ^-t 

CM vO f*>» 



r-< O ON 

CM so 



r> H h> 
h> vD h> 



in 



CO <r <r 
n vD 



<f 

iH in CO 



O vD n 

vt in CO 



H ox 



<M 

in vo 



vO 

vo n ^ 



u 

'/> H 



M K 



^^ 

r-H lA 



M O c^ 

O vi3 



ON r% 



M f>. 

CO >»o 



O »n 73 
^ CO vT 



t^. r^. 

C \C 



o o 
cc m5 



<r o vo 
CO in 



c^ o 
vc 



UN ON r>» 
vo CO 



in 



H vo 



in vo m 
CM so 



vO CM 

en CO in 



- - CO 
H vf CO 



CM vO 
vf 



u 

u 

i/i CM 

U 



vO CTN 

o r-* <r 



o o 

tH 



r> vo 

CM vO 



*.t *:r in 

rH vO 



<3N o 
o vo 



iH O CN 

in CO iri 



fs. o 0^ 

ON r> o 



ON Wf f-< 

o vD r** 



in ON Ox 

H vO vO 



o <r 
<r cc in 



<t vo ON 
vO 



CO CO 

ON 



O CO vO 
CO in 



H H 
<r vo 



H 



vo 



<f H 
ON \p r*' 



f>» rH CO 
O VO 



CO H VO 

r«- VO 



ON ^ vr 
ON vo r 



f% in <f 

H vO 



tM o o 
o r-- 



.<f CM 

vo 



CO H 

H in CO 



P-4 
CO 



in o 
CO in CO 



ON ON CO 

in 



CO ON o 

H in CO 



vo vo V 

CO 



o in 
CM in 



to 



<r CO 

-If vO O 



O ON o 

CO in CO 



vr vr 

00 VO 



H CM t'^ 
CM vO 



CM CO 
00 in 



O f>» CO 

in rsi vo 



00 in 
vo 00 <r 



CO in ON 

CO 00 



H H vo 
f>. vO f*» 



HOC 

vo 



O O 00 
O vO 



f>. iH ;^ 
<r vo «^ 



vO ^4 00 

<f vo 



CM O \0 

H in 00 



W4 

iJ 

0) in 

d CM 

o 



v*» cl 
CO f% m 



vO CM 

iH in 00 



CO in M 
CM vo 



vo in in 
sf vo 



O CM 
O vO 



in ON H 
vO vO 



f>» O ON 

vt vo 



ON <r vo 
H NO 



CO vO 

<r in 00 



CO CM in 
o in 00 



o vo 
H in CO 



ON ON CM 
ON vO 



o in NO 

<f vO 



H in 



u 

z 

<A vO 

:j CM 
o 



CO CO CO 

<r vo vo 



fN. 00 CM 
<M *0 



vo CO r*. 
to VI 



CM CO 

CO vo 



o o o\ 

H vo 



CO m <M 
CM 00 in 



m 00 ON 
in 



vo r-N CO 

CO vo 



00 <r c^J 
<o vo 



o a\ 
in CO 



r> fs, o 
H in 



O «M 00 
N V0 ^ 



o CO <5 

ON h»» vo 



o <f 
♦ ♦ " 



H 



24 



18 



J 



4J 

O 

CO 
H 



00 



(A 
C 



O 



in 



C3% 0> 
eg vO ^ 



H <r 

J"-* 



CO C> CO 

en \o 



00 ON o 

vo (n 00 



r-» sf <r 

to vo 



ro o> O 
in vo 



in 00 



ro ON cv4 
<t <<> OS 



vO Cv4' sf 
<f CO 



n 1^ 
cvj vO 



ON ON 00 

iH vO vO 



in cn 
in 00 



<7\ ro o 

<f ON 



vo <^ 
fn n CO 



0) 00 



n C»| o 
m vo r. 



in 

•^r >o 



\0 CO o 
<r r** vn 



r^ a> o 
in m 



O CO 

in 00 



O O r'l 
ON ON •<r 



CO 1^ M 

O vo r> 



^ 00 
<f <r CO 



c^ H 
o o r*. 



1^ ro 
eg 00 in 



eg 1-4 
o vO 1^ 



CO *vt 

C\ s£> 



m in in 
vo r-. 



M o ^% 
in vo r*. 



O C7N 

v*3 m 



ON rN H 
eg in CO 



m in c^j 
<f in <o 



ON rj 

0^ 00 <f 



vD <f in 
f-4 o rs 



vO ON o 

<r JO 



\D 1-4 

c^i in C3 



in 1^ CO 

O CO 



m en 



H 

I 



O »M 
Nt vO 



*H ON rH 
CO O 



00 r> r-* 

(•"> in CO 



c^i ON f^i 



o in n 
o r** vo 



cj m 



c^ > f cm 
o4 CO m 



vO fO CD 

ro 03 



<• CO 
m ON 



ON in sf 

eg \o r-. 



fH cri 
0*1 50 m 



CO H in 
in CO m 



vO fH '/? 



CO O H 
'.f o^ 



v> O 
o -o 'n 



O CO 
O *D 1^ 



»0 On 

eg sf 00 



ON eg On 
in o 



o> m o 
eg ^ 



(/) On 



On in ON 



o 

r«j <f OA 



M ei 
tn "o o> 



CO n 

^ CO 



u >1 



M f-4 



CO o^ 
\D u*^ 



in <t M 
vo 00 m 



ON eg <f 
1^ in to 



1^ in CO 



eg H ON 
in \0 1^ 



<t m 

in OD 



:j cn 



v5 w 



in o 
u^ fN 



vO *0 

u^ f** vu 



O \0 CM 
CO M) 



VO CO 
vo vo r> 



m CO vo 
M M) 



eg H ON 

vo vu 



•CO <M 
eg vo rN 



ino ON 
CO vo rN 



in ^ 



vo *t 



00 



vor, 00 

to <f CO 



ON m o 

^4 ON 



1^ 1^ 

OD *t 00 



?1 S) w 

u 

ti CO 



ERIC 



25 



19 

BEST copy mum 



H 



H 00 in 













•H (0 
















60 (0 












































c o 




O 


•H 


H 


4J (0 



5 

a 



o 

U 
Cd O 

c/a (0 

I" 



fO| cn o> o 



H I 



o 

U) CO 

g 

o 
o 



H o> f*^ 



o o 



H CO I 



O <f o 
H ON fO 



M 0> 



CO O CVJ 
jH GO vCl 



(SI 



in r-l Ml 
sO <f C\ 



<r fo 

o in 



<f fNj C3> 

cn r>. vD 



o fO 
<f in co| 



O CO o 
CO <!• o^I 



CO <t 



\0 

fO o 



tn CO 



M £1 C/) 
1^ 

(/) H 



in o 
o u> <N 



H vO <^ 

o 



O C 



in 



O <*• 
rH *x> 



rH o in 
in ON C4 



in CO 
in in CO 



H I 

• * 

t-4 



<f vol 

VO 



O "O 

n in col 



H C4 fO 



fO O 



CO CNJ 

CM ^4 



in 

CO 00 <f 



r-i in in 
c^i 00 in 



CO o 
CO tJv ^4 



<t^ ^ 



u 

W CM 

{J 



u 

w ^o 



CO H col 

f-i CO m 



m CO 



01 O 



00 00 col 
CO vol 



CO h% 



CO in 



vO ON 
O tTk CO 



CO ml CO f>» VO 



rH fO U*^ 

CO 00 in 



VO p 



CO O o> 
vO 



CO CO 
(O o 



(vj O 
CO o 



o o 

CM fH 



ON ON M 
CNJ 00 * 



in <f <3> 

O ON (O 



CO H cr^ 

<vj ON rO 
* 



H M col 
CM ON CO I 



CM ^^ cvj 

<vj VO 
• « 



VD 0| 
H C^ M 



vD 

<f »-l 



H O 



CO o 



tH CO 
O H 
« I 



H O 

a o 



o tn 



CO <3 



O VO 
Q M 



r>» rO 

Q ON n 



CS H I 

o o 



<0 VO 0| 

cs 00 in 



O fS 



H ON 
CO CM 



in o^ »hI 



O ON CO I 



O NO 6n 
<f 00 <f 
• « 



I 



ml 

ON <0| 



It! w 



m 



CO m 

rH O 



m 

m I 

H 



U ^ 
to VO 

o 



CM m I 

iH o * 



I I 



CO <t 



CO ^ 
o VO 



CO vO <f 
CO VO 



o m 

CM o 



m CO 
o <s 



O fO 
CM H 



CO <f 
CM CD 



CO m 

H ON 



00 

CO CVJ 
H 



c«J CO 
CO n 



<t H 

a 00 »/*•! 



H CO 

H so 



O VO 00 
H ON CM 



CO <t 
H O 



H ON 
H O 



vo 00 

O Ov fH 



CM fS 

• • 

H 



ON st r^l 
m M3 ml 



1 w 



O 



vO f-l 
C4 O 



ON H ^1 
CM CO vol 



VO N 

CO o 



It H m I 



1 



<f ON 

O 0> 



VO C\ I 
H O I 



00 m 
o o 



CO <f 
H O 

H 



VO CM 
O ON fOl 



00 CO col 
o cn CO 



r* CO mj 



H m 

H H 



n H 



H Ol 
vol 



•5 liui 




ERIC 



^6 



20 



4J 
0 
0 

a 



0) 



a 

(A 
0) 



00 

M 00 C^l 



43 

*^ CO 
H 



VO 



a\ o 

H 



OA <N in 

H OA CO 



Csi CO 
CN fs, 



M 

H in 00 



H I 



H H CO 
C^l fs, VO 



*t <N 
Cvi fs, fs, 



O 

U ^ ^ ^ 
<U 
U 

(A H 



VO CO CO 

o <r CO 



in CO 
o H 



CO in 
n o 



in fs, CN| 
in in CO 



vO fs, o 

N in CO 



^ <f 
csj CO in 



o r*^ 
<f CO 



n vT) 

fs. sO 

4 • • 



S w :i2 



O fNi M 
o ox fO 



CM H 
H 0% ^ 



O CO I 



00 00 

eg H 



rH OX 



ro H 
o o 



fO CO fO 
O OX 



fo ox 



CO in w 

IS* fs, VO 



H CO in 
€N c^ <N 



o 

oD CO <^ 



in CO <f 

CO fN, VO 



CM 



<t VO 



fs, CO O 

iH in 00 



in 00 ro 
in <o ch 



H 00 o 
H ox ro 



m o in 
ro ox <f 



C5 

« V) Si 



o in I 
<f o I 



o> \0 I 
O CM I 
• • I 



CO <M 

CO in 



H *t 05 
fO OX fO 



I 



in 



fo VO in 
CO ox N 



fO CM 

o 00 in 



O 

»H 00 ^ 



00 CM fs, 

rH o 



CO <r 00 
c^j ox CO 



, ^5 H ox 
O ox c^^ 



O CM 



00 ox 
o ox 



CO CM O 
^4 VO CO 
• • • 

V4 S ^ 

V 

tA vO 



CO ox 



N. CO 
OX cv| 



H O 



CM H I 
H Cv| I 



In. CM 
O 00 



<M fH 
O H 



O vf 
O CM 



H CO 

• 4 

£2 ffi 



ox <f O 
CO PX <f 



f^ <r 
o o 



CO 00 cvj 
O l> VO 



H uo in 
o 00 in 



q o 

N H 



N m H 

H ox CO 



VO ox 
O 00 vf 



o ox o 

csi 00 m 

4 « « 



(A OO 



in vo VO 

H ox <n 



VO in 
H\» »n 



ox VO 

<f o 



N 00 o 

<^ CO tn 



VO 00 

1*^ in 



CM N 
H M 



m o 



• • « 



(A O^ 



ERIC 



t 



21 



cn 



I 

P 

o 



00 



in H 
o o 



O M 
H H 
t f 
H 



I 



o o 



<r CO o 

H CJ> CS 



N <l 
H ON M 



ON ON I 

^ a I 



00 
H o 



<r n ro 



H vo 



0\ VO 
O ON CS 



o m o 
H oo m 



ON 




eg 


H 






• 










• 







m o 

H ON (<> 



lA 1/^ 
i^< 0> CM 



m <r m 

H ON 



<r vo 00 
cs ON 



H ON m 
O ON 



f^l ON 

o o 



H o ^J 
o ON vr 



vo 00 H 
M ON 



ON On O 
H h* VO 



ON VO in 
H ON r*) 



eg vO 
H O 



in <f h* 
C4 



H V.O i*JN 
M C> M 



^. JJJ S tc 
0) 

H 



<r H-t 

w-> CO 



O H H 
H 



M «»t O 

n <!• ON 



o o 

O CO 



vO OO vC 
H CO <f 



00 €0 vO 

cvj 00 »<r 



H O O 
vO 



ON n 

o o 



m ov ON 
h* m 



u*t <y\ H 

L»*| CO ON 



r*« vo c«*) 
o m CO 



u 

?3 



CO 



<r CO M 

H a^ H 



vo O eg 
r-* ^* 



O VO 
CVJ ON <N 



ON H O 
H IN 
t • • 



H eg 
<f 00 m 



CNJ <f o 
H ON 



<f ON o 
cvj vo 



vo eg ON 
o 00 in 



H O H 
<f ON 



ON h% 



ON vO 
H ON 



eg jg 

H O 



u 

H 
O 



0 



(O O 00 
m 



rH 00 
O H ON 



CO <t 



VO eg ON 
in r% 



stf* 

cs vO 



O ^ I 



M CS ON 
H VO 



*v 00 eg 

H vo 



ON ON eg 
o 00 *^ 



0N CSJ H 

M N 



^Cf OJ 

CO 00 m 



m N vo 

O On H 



h* m o 

H 00 <l 



eg ON vo 
e^ CO 

I 

u a (o ^« 



vO fO On 

ON o\ eg 



m ro ^ 
1** ro OS 



VO ^ 



ON ON so 

u'l eg ON 



O VP 



VO m ro 
00 m 00 



m ro 



N o H 
H vo 00 



H €0 
<t 00 



O 00 ON 

Q m 



NO CO o 
ro sr ON 



00 •<f ON 

eg <!• 00 



N vO O 

H 00 m 



eg ^ ro 
m ON ro 



HON 

o ON 



00 O 

H I 



o o 



sf N 

vo r% vo 



CO H m 
ON ON <r 



in N 00 
00 vo N 



i H 



^tf* vO 
H H 



h» ON ON 
vO H 00 



oo eg. 
O in 00 
« I • 

M » ^ » 

w m 
d H 



in ON H 

vo 



CO 
eg O 



CO vo 

H O 
H 



!rt a ^ 3i 

{/I vo 

M 
U 



^ O H 
N IN 



O vo ro 
sf in 00 



ro in ON 
ro 00 



00 

«n 00 



vf in ro 
in ro ON 



c^ fO eg 
o ON ro 



00 O ON 
O vo 



o 00 in 



N H ON 

•<r NO N 



o eo 

O ON 



N sf ro 
ro 00 in 



fO 00 OQ 
O ON H 



in M ON 
00 vo ^• 



eg <*n 
H ro ON 



fi! ♦ts 

O 00 si* 
H 



H H H 

CO <t 



VO o o 
<r 



eg vo ^ 

CO ON 



vo ro 
O O 



vr H On 

eg ON fo 



I 

H 



N eo 
tn vo r% 



00 00 tn 
o 



ON « <r 

N vo h» 



^ » ^ 
M 00 



CO 'if ON 
H ^ 00 

I 



ON ON CO 

o r% m 



ON ON 

eg H 



o vo 
sr H 



o eo rs 

so eo 



eo *T 



ON 



o o 

*t • 0 



N 00 iO 

m 00 sr 



• f 



CO in N 
ro CO «n 



^8 



m N (/N 



O lA ^ 

N \0 ^ 
• • 

» 

III » @ tt 

?3 



ERIC 



28 



22 



VO 



<n 

CN4 



d 



00 



vO 



O 00 o> 
H cn evj 



<f VO 
C% CO 



H o 
O O 



VO 



H O 



H vO 
H 



H 



O H 



{3 

4J 



2 

H 



.20 
1.C6 


<t <r as 

CVi IN. so 
• • • 


- .38 
1.40 


o ch in 
H cn 
• « * 


cn <r IN. 
H 00 in 
• • • 

• 


VO IN. n 
in OH m 
• • • 

1 


- .55 
1.00 
.22 


CS CO 

o o 

1 


.09 
1.23 


00 H 1 
• • 1 


O O VO 

o as ^ 
• • • 


CVl CO ^ 
O ^ 
• • « 


00 O 1 

• * i 


o as 

H 1^ VO 

• • • 


VO in in 

0> fO 

• « • 


v6 Oi N 
H ON M 
• • • 


H CS H 
OH 
• • • 


m N H 

00 OH «t 
• « • 


H 1 


1 




H 1 


H 


1 








H O H 
CN4 o\ *;f 


CO M in 
.cvj 00 in 


in CO H 
< in 00 
• • * 


cn in en 
CO in 00 
* « « 


n cNi in 
H in 00 
« • • 


in in <f 

VO IN. VO 


PJ sf •* 

H in CO 
III 


H N vO 

CO 00 <r 
• « • 


CO O OH 

<f 00 m 
• • • 


• • * 


* • • 


1 


1 




• 


i 


1 


1 


n in fN. 

CO IN. vO 

• • * 

1 


OH VO fO 

o CO in 
* • • 


O 00 
H ISi VO 
• * • 


fO <f 00 
H VO 1^ 
* « « 

1 


<f m o> 

cvi vD h» 
• « • 


.63 
1*17 


VO CM 

00 OS cn 

« • • 


VO in »A 
o CO m 

• 


^ vO 

n m CO 
• • • 

1 


en cNj IN. 

VO 1^ 

• • • 


IN. O CO 

H cvj c^ 
* « « 


as a\ 1 
o as i 


<f in 
H in CO 
• « • 


ON <f CNi 

<r in 00 
• • « 


.05 
1.33 


CNi 00 K 

cn <f 00 
• • • 


• 11 

1.00 


tn vd CS 
o so 
• • • 


IN. o n 
o o\ <t 
• • • 


CNJ H vO 

H in 00 

* • • 


f^J IN. CNi 

H cn cvj 
• • • 


.19 
1.01 


.66 
1*19 


CO ON o 

o cn H 
« • « 


O CS H 
O <r Oh 
• « • 


VO OH H 
CO IN, vO 
• « « 

• 


t*<» VO l/> 

VO VO rs 
• • * 

1 


en vo cvj 

O 1^ VO 

• « • 

1 


H in c^ 
O <f w 
« « « 


.13 

1.03 


o VO ^» 
in rv VO 
« « • 

1 


VO IN. H 

00 in 00 
« « • 

1 


1.48 


VO H vO 
IN. cn cn 
• • • 


rs VO 

• « « 

1 


VO «t *^ 

H n.OH 
• • • 

1 


00 lA 
CN4 IN. \0 
' • • • 


o cn CO 
in N* 00 
« • • 


- .68 
1*14 


<f O 
H C% 
« « 1 

1 


in cn <f 
^;r K VO 
« « • 

1 


1.16 


OH <t N 

fO CO in 
• « < 


- .07 

1.05 


vO 00 O 
O O CT 
• • « 


Cluster 
12 H 

11 


Cluster 
12 Ji 
SD 
H 


Cluster 
13 K 

sa 


Cluster 
14 H 
SD 

H 


Cluster 
15 H 
SD 


Cluster 
16 K 
SB 


Cluster 

SD 
H 


Cluster 
18 K 
SD 
H 


M » ^ W 

(A cn 



ERIC 



529 



BEST copy flMiUBiE 



CO 



H 



g 

3 



ft 
I 



O 
H 



00 



OS O <N 

H <r t7> 



cn vo 

CSi so 



in VO cn 
m H o> 



sf so n 
sf in o) 



<Ni •d- <f 

csj cn 0% 



CO VO so 

o ch 



o> M rs 
H o> fO 



CO O 

o o 



CO 



VO cn 



rs 00 csj 
O n ON 



CSJ CO CSJ 

M in 00 



i/i 



o 



<f cn <f 
o) in 



r-i vn vo 
O <r CO 



o> CO I 
o> n I 



O vO 

St cn 



o o 



H c^i in 
o 00 in 



VO in 



o> csj 
in o> 



00 vo <f 
H VO f>. 



O M 
H O 



Vt N Vft 
N 0> H 
• I • 



O O fO 
csj o^ Sf 



fn sf 
c>i ON cn 



CS 013 o 
fS fN sD 



VO CO CO 

cn fN xo 



H r4 fN 
o 00 in 



a\ <t <t 
H 00 in 



00 o\ <f 
CVJ CO <f 



VO cn fN 

CSJ VO fN 



<f H fN 

o 00 in 



<S) CO 00 
CO OS CM 



4 O H 
CO OS sf 



in H 00 

Sf VO K 



VO O 

o o 



VO O <f 
CSJ O*. Vf 



I 

Vi « ^ w 

u 

05 eg 



H CO 

H CO O*^ 



O <f CO 

sf OS eg 



m 00 

r-l O 



fN OS 

CO rs VO 



eg OS eg 
CO VO 



eg <f <t 
CO in CO 



00 H o 
ro f>» rs 



c^ OS o 
H rs so 



00 

VO 00 in 



f>i in in 
<t rH VO 



<t fO in 
eg OS CO 



OS m 

<f OS 



OS <f N 

CO VO 



I 

u 

W ^0 



CO vO VO 
CO C'i OS 



CO VO 
CO H 



fN eg 

CO O 







CO 


8 




eg 






• 












1 



in 



H fN <t 

O SO fN 



H H OS 

in OS CO 



St CO fN 

H fN VO 



H H in 
eg OS St 



fO o 



OS osos 
O rsin 



60 



OS c^J 



I 

u « ^ ttJ 

iJ 



O H m 
H m CO 



m CO 
fN so 



fN VO CO 

in 00 



eg CO o 

O Q O 



fO sr St 

O ON CO 



rN VO CO 

H 00 St 



eg eg 
sr H 



o 00 eg 
St in 00 



in o O 
o rs rs 



o ^4 00 

t% VO 



N lA H 
O CO Vt 



N N 00 
<t ^ 00 



u 

w in 



C9 

(73 »i 



r, eg H 
eg sr OS 



VO eg fN 
H so fN 



OS in St 
in in 00 



VO in 

O CO 



CO H 

in H 



00 eg in 
eg CO OS 



OS vo 00 
O CO St 



fN \o 00 
St St 00 
« f « 



in H C>4 

H rs fsi 



OS <0 fN 

O fN VO 



fO rs eg 

O N VO 



N N N 

St OS 



O N 



VO CO ^4 

O fN VO 



H St St 

sr h- so 



CJS CO CO 

C»4 fN VO 



H in 
<o o 



eg 



VO so 
O eg 



St tf:^ m 

O fN VO 



fN fN 

H OS H 



H in 
CO o 



H 00 in 



CO 00 O 
O VO 



0^ N O 
O VO 



in K VO 

1^ N OS 



I 

a N 

d 



VO VO Cv| 

eg in CO 



fN O 00 

VO VO rsi 



00 OS 

eg H 



H fN OS 
H 00 St 
t • • 



O H CO 

in 00 in 



H o m 

CO CO OS 



CO O 

in OS St 



CO" 

o 



fsi CO 

o in 00 

4 • 



fN OS O 

St vjp 



00 CO Sf 

eg in 00 



Is p\ 



K VO M 

H CO in 



M a S w 

(/) CO 
Si CM 



I 



<Q 5? S 



in sf »n 

St OS CO 
• • • 



CO OH so 

VO 00 sr 
f f • 



H sr ^ 
m CO cs 



OS OS rs 

sr <f CO 



CO CO N 

*n H 

4 4 



00 sr OS 
CO vo 

4 f 



VO N 00 

o rn VO 



vr jn 
m VO rs 



1^ 



ERIC 



30 



vO 



in 



<s H 



OHO 
<j. CO y5 



00 in 

00 VO fN. 



vO O <f 
O O M 



o in 
<s CO in 



00 O CO 
<N| O 



M CO 

o 



o o> r) 

fN. vo 



CO m in 
r) in 00 



0> CI 00 

O I'H 



M o> <r 
<n vo 



in H H 



CO <s ^4 
o o H 



<s rN lA 

VO vO fN. 



o> ^^ 

H ON 



00 VO 

<S VO fN 



<n 00 

H CO 



O O 

in vo 00 



CO 00 <r 
ON fH vo 



00 



vo 



in 



sr vf 
o in 00 



O CM 



0> H CO 

CM 00 m 



C'i in 
c^j o 



O 00 
vO H 



tn <f in 
<f m 00 



u 
u 
id 



O vf O 
iH vO hN 



f"*. vo t-l 

H o> n 



CM vo 00 
CM ^ CA* 



O H fH 
H ON 



sf ON 

<r 00 



o> c^ ^ 

Vf C>J 3> 



O ON I 

CM I 



in C4 I 

CM O I 



cn fNi <f 
in \D fN. 



H cn 
o o 



O C3> 
vO H 



CM CM ON 

O vO 



H in vO 
O ON CM 



<3N 

in 00 



ON cn 

CM rs VO 



VO O 



H H ON 
O VO 1^ 



vO CO O 

O ch 



CM M in 
cn ON 



<!• ON H 

o in 00 



ON CM in 
O h« VO 



H vO 00 
CO ON C^J 



o in 

^J* fNi VO 



en o 

vO <f ON 



ON 00 1*^ 

10 <f CO 



00 O vO 

o in 00 



r«l (M <f 

in in CO 



H CO vO 
O C3N CO 



CO ON 

o <r 



in 



in CO 
in 00 in 



O CO 
O fO ON 



CO ON m 

VO CO '^f 



ON 00 ON 
O 00 CO 



ON CO N 
CO ON CO 



sf in 

CO 



H I 



o> 



CM 







H 


1 






IM 






CM 


1 




CO 






• 


• 


1 




• 


• 






H 


i 






H 




> 












u 




























U 
















CM 








fO 














CM 


















O 








O 







CM CO 



in 



CM 



iM <f 
CM CO 



M H I 
O H 



I 

U 

(/) in 
:j CM 



fNi CO <f 

CM in CO 



in vo CO 

CM <r 00 



H vO 
CO NO 



o o 

O H 



u 

0) vO 

n CM 
o 



O CO VO 

CM in 00 



00 vo in 

C^J ON CO 



Je! ^ W 



M 



I 

(/) 00 

a CM 



(M lO Sf 
CO SO 



H Oi CO 
O 1^ VO 



CO ON 
o in 
# • • 



o <0 
cjN sr 



O 0> iTi 
K r4 C» 



N H N 
H m 00 
ft • f 



a S » 



ON 

S) CM 
H 



! 31 



25 



0 

.0 



ON 



o 

•H 

CO 00 
Q 

•a 



vo 



09 <vj m 
o n ON 



o o vo 

m 00 



H ON 
00 H ON 



O 00 <vj 

Kf 1^ vo 

• 0 



m vo fn 
vo in 00 



o 



ON 



H ON 

H ON 



c>j <r 
o vo 
« « 



r> H H 

00 vo 



ON <N m 

vo n ON 

i • 



K ON 
00 <f 00 



in 00 On 
o vo vo 

• • « 



Pl & cQ 

• • * 



n o> 



<f <s 
♦<r vo r> 



n H vo 

m m 00 



O ON 

vo 



tn r> N 
vo m 00 



O CO 

m ON 



n 

m n ON 



o*. fO h» 
H vo 
• « 



H ON 00 

n <r 00 



n r> 
H m 00 



vf 

On CO On 



m ON 
O K m 
• 1 « 



<f g\ O 
i£) O Q 
• * « 



U 



vo 



CO o _ 
N m 00 



m ON 

<r CO 



vp o 

CO ON 



O CO 



H eg 



in vo CO 
<f m 00 



00 vo <r 
CO vo r% 



CN 00 

<r CO 



H 

o 



vo ON 

<r H 



00 <r ON 



vo 

* « 

H 



*Jt 00 60 
CO H ON 
« « • 



vo''^ 



o o 



in h» <f 
H vo r*. 



CO H vo 

00 m 00 



r*l vo vo 

CO ON 



CO CsJ 
O <f 



00 r> 

<f 00 



m <f 
<r vo 



p o 



00 ON 
ON ON 



f-^ o vo 
ON m 00 



ON CVJ 



a 



O H 



a ^ tti 



W CO 
y CO 

23 



o m m 
<j* vo f> 



CO m 

H 



O H 

M r> r> 



CO 00 

o m 



o o 



o m On 
<f <f 00 



00 H ON 

H vo r% 



vo O 

<r o 



CO ON CO 
*^ ON 



ON vo 



ON ON 

fo VO r> 



• * 



VO 00 



I 

)^ S ^ £ti 
u 

23 CO 



<y 51! 

o o 
« • 



ON VO m 

H Ov 



00 CO m 
CO 00 '-n 



ON CN 
Cv| ON H 







CO 


O 


S 1 


m 




-I 


• 






1 



CO <r 00 
cvj 00 <r 



o o 



o m in 
H 00 m 



CO m m 

CO 00 CO 
f • « 



O Vf 
to ON CO 



CO vo H 
CO vo K 



1^1 



vo 



a w w 



u 

w in 
ti fO 



<f Cv4 hs 
H CI ON 



<f CO <r 

O CO ON 



tH CO 
CO ON 



CO m 
o 



00 CN 00 

00 vo 



<r ON 

HON 



t> ON CN 
CVJ CO O 



00 ON 

CO ON 
« • • 



O CsJ ON 

o o o 



O 00 CO 

<r vo 



CO vo CO 

ON CO ON 



00 N O 
<f ON 



M O U*) 
•<f CO ON 



(/) V0 

n CO 



04 O O 
O 



vo CO CO 

o in 00 



N o m 

vo CO ON 



H O 
O «^ 
• • 

H 



ON vO 
CVJ O 



H H ON 

H vo r> 

f • 



Nt CO O 

vo <r ON 



00 H 
00 o 
• « 
H 



m o 
o m 



H 2 
H O 
« t 



CO ON 
m <r 00 



K CO 60 
N ON O 



ON N m 
vO CO o\ 



CO 



CO 

O CTN ON 



H o <r 
<r CO CO 



00 CO 
^ vo 



00 IN ON 
H vo 



H VO CO 
CO fN CO 



ON CO 

CO m 



vo fN 
O vo 



00 fN 00 

in ON in 



fs, <f CN 
CsJ fN ON 



00 CO m 

fN fN CO 

« « « 



H vo N 
CO ON <| 



o 69 <r 
cN IN 



00 tn 
in vo 



ON O ON 
O VO IN 



,g\ CO vo 

*0 vo IN 



vo o o 
CO 00 vo 
• • • 



IN 00 

m ON <s 



Q IN CO 

00 CO ON 



m IN ON 
^ CO 



ON CO 00 

CO <r 00 



ON o vo 
(M m 60 



IN O 

H O 



in vo 

O IN 



IN IN H 

m m 00 



it ^ M 
\o IN 



U) CO 

d CO 



» ^ » 



H 



U 

P CO 



S m 



ERIC 



3S 



26 



SO 
CM 



in 



00 



O CO 



€0 0 0 
H O 



vf in 00 

CS VO 
• t t 



H H 

in 00 



VO *;f 
in ON 
• • • 



n o 
n H 



<f 0> VO 

<f <r on 



CO <f VO 

in VO 



CO H 

in o> 



in vo 00 
o VO 



o 

CO 



MOO 

M in « 



o in 

VO CO o> 



OHO 
H 0> CO 



00 

CO CO ST 



CO H 
O O 



eg H CS 
VO <f o> 



VO in 
fo in 



vjo fo m 

vO CO o 



H <f 



O VO VO 
CO vO 



pg in 
O rs VO 



^ ^ ^ 
CO ^ ^ 



H VO fO 
VO 0> H 



O 

VO M 0> 



O CS 

O ro 0^ 



H CO 



VO 

fH CS 



in o o 

H O CO 



m 00 vo 

H <f CO 



CS 



00 H H 
<f Vf o> 



O H 
fO CS 



CO 



W CS 



V4 S 

4) 
4J 

W fO 

d CO 



in vo in 
<s 00 m 



in CS 

•if OD in 

• • • 



0> H 
CS 0> CO 



vO Vf IV 
O 0> CO 



vf O 
00 in 



00 H 
CS H 



O O 00 
CS ON CO 



Or^ CO ON 
H VO fv 

4 • 



H o 



CS fO o> 

CO rv VO 
• • • 



Vf 0> CO 
H 00 



rv in 
o VO rv 
• • • 



00 O lA 

CS in 00 



in <f 
o ou in 



CO CO rv 
O VO rv 



CO 



CO 00 H 

CS 00 in 
« « 



)rf a w w 

u 

(A in 

Jj CO 



- .04 
1.23 


- .05 
1.05 


O »^ 
CS c\ 
• • 

1 


.34 
1.44 


O CS H 

rv sr o^ 
• • • 


rv 00 
rv rv VO 
• • « 


fv CS 1 

O rv 
• • 


VO 00 <r 

<f tNi VO 

• • • 


H rv H 

in in .00 


in VO m 

0^ VO fv 


O 00 <f 
VO VO VO 


00 H 00 
vO ON CO 


• 


1 


1 


1 


O 00 <!• 
vf VO fv 
• • • 

1 


• 1.05 

lai 


• 0^ CS 00 
CS 00 fv 
• • • 


1.01 
1.04 


o^ rv M 
-co CO 0^ 


00 Sf <f 

CS rv VO 


H CO CO 
O VO 0> 


• .43 
1.56 


H a\ VO 

CS CS 0^ 


<f H VO 

o in 00 


CS m ch 

H fv CO 


CO N 00 

VO <f 00 




1 


1 


1 


• 61 ' 
I* 15 


•11 
1*33 


- • AO 
1.11 
.80 


.22 
1.02 


O vD vf 

H in 00 
« • 1 

1 


1*16 


• .99 
1.20 


• .06 
1.31 




^ £ ^ » 




^ » S M 


Clustc 
36 


u . 

(A N 
fl PI 


Clustc 
38 


0) as 
a CO 



33 



27 



BEST copy AMiLflBLE 



4-» 

d 

0 
U 



H 



ON 



r 

0 



vo cvi 
H N a> 



H %t 
ON n 



N CO 
H o 



N n o> 
N vo 



o> in fo 

<T 



o o 



H 



CO O CO 
N 00 »n 



H O <VJ 
in ON 



N in 
CM in CO 



M 



CO *»t 



e^j 

H \0 
ft ft 



o q 
« ft 



I 

u 

^ o 



00 ON 
H H 0> 



CO ^n 

<N CO OS 



N O 
VD H O 



O CO •t 

M CO o» 



n tx) CO 

CO ♦M 0^ 



cn o 

CO 'Ti 



in 

fO 



o in 

€VJ fO O 
I 



H •-4 

o N 



vo CO 

o o 

• ft 



0\ yX> 
fO o 
ft ft 



fO o in 

Vf CO ON 



in o vo 
<o cr» 

ft 

H 



*t '..t 

H r*. 
It* 



M o m 

MOM 
I • • 

H 



1^ vO ON 
H 0\ 



O <f 

<J <J\ <t 



vf <f 
H ON CO 



*^ 9 
CO CO 



ON 00 N 

H c^ O 



r*^ in vo 

O ON CO 



s:f c^ 

ON 



H c^ ro 
ft ft 



vO |£5 N 
H CJN fO 
ft ft 



ERIC 



34 



f 



28 



• 

I 



sl- 
at 

I 



SO 
CM 



CM 



0 CM 
•H 

(0 



o 



eft 



H 



in 



cn N 

CM O 



m CO 
m o 



tn »n 
1^ vo 



vo n 00 
CO vo 



vo in CO 

VO C*> C3N 



CO CM 0\ 
CO Ch CO 



xD o 
vo tn 00 



VO O ' 



o 



CM H ON 



in CM o 
moo 



H CM 00 

CO rn vo 



O <f 00 
<f 1^ vO 



vO ON VO 

1^ sr 00 



1^ o 



O^ CM ON 
sf H ON 



O CO r4 
O O^ 
• • • 

I 

y « w sti 

(0 H 



00 <r ON 
H ON cn 



fO f% o 
CM ON CO 



<f CM 

o o 



CM m 

H CO u'^' 



ON 

O CO <f 



VO O O 

CM CO VO 



N CO h% 
H C^ CM 
• • • 



00 in 

H O 



I 



ERIC 



29 



Table 5 





Average Homogeneity Indexes for BC-TRY Clusters 
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Table 6 

Average Homogeneity for CODAP Clusters 
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Appendix B ' 
Job Clusters Resulting from BC-TRY Program 



Note: The three sets of values for each dimenslovi (as shown for each 
cluster) represent the following: 

1* Top Value Mean 

2. Middle Value Standard Deviation 

3. Lower Value Homogeneity Index 
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Appendix C 

Job Clusters Resulting from CODAP Program 



I 



Note : The three sats of values for each dimonsion (as shown for each 
cluster) represent the following: 

1* Top Value Mean 

2* Middle Value Standard Deviation 

3. Lower Value Homogeneity Index 
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